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- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 23-25, 29 and 30 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Masatomo et al. (JP 08-160067) in view of Naotaka (JP 04-258713). 

Masatomo et al. show (figs. 1a, 3, 4, 5a, 5b, 6a, 7, 8a-8d) a tilt sensor comprising: a 

deflectable plate (1a, 1b, 51a, 51b) having piezoresistors (RX1-RX4, RY1-RY4) formed 

on its surface; a support member (e.g. see support connected to 51a in figs. 8b, 8c) for 

supporting said deflectable plate (1a, 1b, 51a, 51b) at one end of said deflectable plate 

(1a, 1b, 51a, 51b); and a weight member (e.g. see underside of top surface of 51b) 

arranged in a deflectable area of said deflectable plate (1a, 1b, 51a, 51b), in which: said 

piezoresistors (RX1-RX4, RY1-RY4) have: a first piezoresistor group including two pairs 

of piezoresistors (RX1-RX4) arranged in the positions inside the deflectable area of said 

deflectable plate (1a, 1b, 51a, 51b) and symmetric with respect to a center line going 

through a middle point of width of said deflectable plate (1a, 1b, 51a, 51b); and a 

second piezoresistor group including two pairs of piezoresistors (RY1-RY4) arranged in 

the positions inside the deflectable area of said deflectable plate (1a, 1b, 51a, 51b), 

symmetric with respect to said center line and different from the positions of the 

piezoresistors in said first piezoresistor group (RX1-RX4), and constitute a first full 
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bridge circuit (fig. 4) with said first piezoresistor group and a second full bridge circuit 
(fig. 4) with said second piezoresistor group (RY1-RY4). 

Aside from their piezoresistors' arrangement, Masatomo et al. do not indicate any 
further calculation means, though, for the device to perform useful work, it is implicit. 
Masatomo et al. don't show a half-bridge circuit comprised of their second group of 
piezoresistors. 

Naotaka shows (abstract figure) or notes (CONSTITUTION) a tilt sensor 
comprising: piezoresistors (5a-5d); a support member (1) for supporting and a weight 
member (4); Naotaka notes that "the tilt angle in the longitudinal and lateral directions 
can be detected by detecting the distortion by the piezoresistor elements 5a, 5b, 5c and 
5d". 

Naotaka does not show a deflectable plate or a half bridge or full bridge circuits. 

It would have been obvious to one having ordinary skill in the art to use the full 
bridge circuits of Masatomo et al. to determine the tilt angles in their device in order to 
allow that device to perform useful work as Naotaka teaches. 

Regarding recitation of the half-bridge circuit, it would have been obvious to one 
having ordinary skill in the art to employ a half-bridge circuit in the device of Masatomo 
et al. since it has been held that the omission of an element and its function in a 
combination where the remaining elements perform the same functions as before 
involves only routine skill in the art. In re Karlson, 136 USPQ 184. 

Regarding recitation of an azimuth sensor for detecting an azimuth, comprising 
the tilt sensor and including earth magnetism detecting means, at least biaxial, for 
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detecting geomagnetic components in orthogonal directions; and azimuth calculating 
means for calculating an azimuth based on tilt angle data obtained by the tilt sensor 
and geomagnetic data obtained by the earth magnetism detecting means and further 
recitation of cellular phone comprising the azimuth sensor, these are not further limiting 
to the invention of the tilt sensor but instead are intended use and therefore carry no 
patentable weight. It has been held that a recitation with respect to the manner in which 
a claimed apparatus is intended to be employed does not differentiate the claimed 
apparatus from a prior art apparatus satisfying the claimed structural limitations. Ex 
parte Masham, 2 USPQ2d 1647 (1987). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Remaining prior art cited reads on at least some aspects of the 
claimed invention. 

Direct inquiry to Examiner Dougherty at (571 ) 272-2022. 
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